Objective: To study the growth status of Jordanian boys and girls in comparison with the Centers for Disease Control (CDC) growth charts. Design: Cross-sectional study. Subjects and data collection: A total of 5826 boys and 1414 girls, aged 6.5 ± 17.5 y, were included in the study. Height and weight were measured. Body mass index (BMI) was calculated as weight (kg) divided by the square of the height (m). Socioeconomic data were collected using a structured questionnaire. Results: The height-for-age values¯uctuated between the 5th and 10th percentiles of the CDC for both sexes, and then after the age of 8.5 and 14.5 y for boys and girls, respectively, values were just above the 10th percentile. The body weight-for-age values were just above the 25th percentile for boys and¯uctuated between the 25th and 50th percentiles for girls; then after the age of 14.5 and 12.5 y for boy and girls, respectively, values¯uctuated between the 25th and 50th percentiles for boys and just above the 50th percentile for girls of the CDC values. BMI values for boys were just above the 50th percentile of the CDC and for girls values¯uctuated between the 50th and 75th percentiles until the age of 13.5, then values matched the 75th percentile of the CDC. Conclusion: The height of Jordanian children ranges from the 5th to the 10th percentile of the CDC reference values during schools years. Girls have a tendency toward obesity after puberty.
Introduction
The measurement of growth parameters in a child or group of children is one of the most sensitive and commonly used indicators of child health (WHO, 1981) . To assess the norms of these parameters for a given country, growth charts have to be established locally. Until local charts are available, the World Health Organization has recommended the use of the NCHS reference charts for children below 5 y of age (Graitcer & Gentry 1981; Needlman, 1996) . However, the validity of using the NCHS data as a reference after the age of 5 y in different ethnic groups has been a controversial issue (Waterlow, 1980; Black, 1981; Chinn et al, 1996) .
We have undertaken a survey to measure multiple health indicators in school children aged 6.5 ± 17.5 y, including height and weight in addition to other socioeconomic indicators. The purpose of this paper was to report on the growth parameters and compare them with CDC growth charts (CDC growth charts, 2000) .
Subjects and methods
All military-funded schools, 23 in all, were included in the study. Children in these schools, 7421 in total, represent about 7a1000 of all schoolchildren in Jordan. Of children eligible to be included in the study, 7240 aged 6 ± 17 y (5826 males and 1414 females) were included in the study (a response rate of about 97%). Only 16.2% of the population under study have parents who are members of the armed forces, the rest being civilians.
The survey obtained comprehensive data about a wide range of health parameters and related factors. The present report deals exclusively with the growth of these children.
Data were collected during September and October 1997. A questionnaire was distributed and explained to the students by their class teachers one day before the arrival of the medical team. The students were asked to pass the questionnaire to their parents to be completed. Verbal consent was obtained from all guardians of the children.
Each subject in the study underwent a complete physical examination by a physician and a trained nurse, or the author himself obtained the measurements of height and weight. Standing height was obtained without shoes using a standard technique with the head held in the Frankfort plane and recorded to the nearest 0.1 cm. Weight was measured in very light clothes without shoes and recorded to the nearest 0.1 kg.
Data were entered into computer using DB3 Plus software and analyzed using the Statistical Package for Social Sciences (SPSS). Graphs were drawn on Microsoft PowerPoint.
Results
The total number of boys was 5826 and girls 1414. A demographic description of the study population is given in Table 1 .
Sixty percent of the students were products of consanguineous marriages. The average number of siblings per family among the study population was 7.3. Figure 1 shows the median height for Jordanian schoolboys, matching the 10th percentile of the CDC growth charts. Figure 2 shows the height-for-age for Jordanian girls¯uctuating between the 5th and 10th percentiles until the age of 14.5 y; then values were above the 10th percentile until the age of 17.5 y. Figure 3 shows the median weight for Jordanian boys, just above the 25th percentile of the CDC charts, until the age of 13.5 y, then values¯uctuated between the 25th and the 50th percentiles until the age of 17.5 y. Figure 4 shows the body weight for Jordanian girls gradually increasing from just below the 50th percentile before 12.5 y of age to just above the 50th percentile at 17.5 y of age. Figure 5 show the median BMI for Jordanian boys just above the 50th percentile of the CDC. Figure 6 shows the body mass index (BMI) for Jordanian girls just above the 50th percentile of the CDC charts until the age of 13.5 y and then gradually increasing to match the 75th percentile at age 17.5 y.
Discussion
This study showed the growth status of Jordanian schoolchildren aged 6.5 ± 17.5 y. There is obvious divergence in the weight and height trend of Jordanian schoolchildren, with relative height falling off more than weight compared with the CDC charts. Height-for-age, which is considered an indication of past nutritional status (Goldstein, 1971) , was found to be largely below the CDC reference standards.
Consanguineous marriage in Jordan was reported by Khoury et al in 1992 to be 50% among Moslems and Christians (Khoury & Massad, 1992) , but reached 60% in the current study. The height of the children was signi®-cantly lower in these with consanguineous parents (P 0.007). Consanguinity has been reported to be associated with reduced height among offspring (Tanner, 1984) . Looking at the BMI, it is of concern that the girls under study started to have a median BMI above that of the CDC at 13.5 y of age and then surpassed their CDCaUSA counterparts later on to reach the 75th percentile at age 17.5 y, suggesting a tendency towards obesity in Jordanian girls. This may be related to the lack of activity among Jordanian females after puberty and the tendency to stay at home, where an increased amount of time is being spent viewing television as a pastime and less time spent in sport activities. It has been reported that decreasing television, videotape and video game use may be a promising population-based approach to prevent childhood obesity (Robinson, 1999) .
A recent report from the UK showed reduced habitual physical activity as the major cause of increasing obesity in children and adolescents, with obesity ranging from 10% at 6 y to 17% at age 15 y (Reilly & Dorosty, 1999) . Among our girls, obesity increased from 11.6% at 7.5 y to 20.5% at 17.5 y. Among boys obesity was 5.8% at 7.5 y and increased to 8.5% at 17.5 y. It is well known that the probability of an obese child becoming an obese adult increases with severity of childhood obesity, onset in adolescence and a pre-existing pattern of family obesity (Barness & Curran, 1996) . A recent report from Jordan showed a high prevalence of obesity among adult men (32.7%) and women (59.8%) (Ajlouni et al, 1998) . The tempo of signi®cant weight increment is consistent with the earlier age of menarche in Jordanian girls in this study, where 97% had already had their menarche at 11.5 y of age.
There was no signi®cant discrepancy in height measurement for boys and girls in relation to their family income, but signi®cant differences in boys weight and BMI existed, where the most economically underprivileged group had the lowest body weight and BMI (P`0.005).
There have been several reports on the growth pattern of children in neighboring countries in the Middle East. A study among primary schoolchildren in Riyadh, Saudi Arabia, showed that the height at 6 y of age was between the 40th and 45th percentiles of the NCHS reference charts, but it declined thereafter to a level between the 15th and the 30th percentiles (Al-Shoshan, 1993; Attallah, 1994) . In a national cross-sectional study of schoolchildren in Saudi Arabia, obesity was found in 9.5% of males and 11.3% of females (Al-Sekait et al, 1992) . In Bahrain 15.6% of boys and 17.4% of girls were either overweight or obese (Musaiger et al, 1993) .
A national study of growth pattern of Jordanian children below 3 y of age (Mawajdeh et al, 1995) showed that children of both sexes grew at percentiles that were close and parallel to the NCHS in the ®rst quarter of the ®rst year, then growth parameters diverged from their NCHS counterparts. The 50th percentile of boys' length became parallel to and slightly higher than the 5th percentile of the NCHS, which is consistent with studies from other underdeveloped countries (Rivera & Ruel, 1997) . It is worthwhile looking at the infant population, who are nutritionally at risk, and supplement them with vitamins and iron in particular. This has been proved to be associated with marked improvement in feeding pattern and the growth status of children (Tulchinsky et al, 1994) . This tendency for Jordanian children to be smaller than their USA counterparts may be partially due to environmental factors such as malnutrition, large family size, poor family income, episodes of illness during infancy and childhood, and may be partially genetic in origin. Although being smaller is not a problem on its own, it may re¯ect poor nutritional status, which should be dealt with if present. Several authors have proved that the bestoff groups in most countries grow up earlier and end up taller, (Graitcer & Gentry, 1981; Goldstein & Tanner, 1980) but it is open to question whether early maturation and large size is advantageous. Although in the recent past, the best nutrition has often been equated with the most food that can be obtained, it is now accepted that too much may be as harmful as too little (Koplan & Dietz, 1999; Kielmann & McCord, 1978) . Future studies in Jordan may explore the underlying reasons for this ®nding.
Among the limitations of the current study are the inclusions of fewer girls than boys. This is due to the fact that military-funded schools for girls are fewer in number than those for boys. However, the Ministry of Education bridges this gap by providing suf®cient schooling facilities for girls. It should be noted that education in Jordan is compulsory for both sexes until the 10th grade. It is unfortunate that no ®rst grade girls are available in military-funded schools. Selection of these military-funded schools for the present study was based on a desire from the decision-makers in the armed forces to assess the health of students in these schools. Because these schools are open to all sectors of the population, we have no reason to believe that our children are different from schoolchildren in the rest of the country.
It is hoped that the present study will encourage the health authorities in Jordan to conduct national growth studies in the country aimed towards constructing national standards for growth of Jordanian children to replace the international reference growth charts in current use.
In conclusion, the study has shown that median height of Jordanian schoolchildren¯uctuates between the 5th and 10th percentiles of the CDC reference values. There was a tendency for girls to be obese. Thus, by improving the socioeconomic conditions, family planing, health education about obesity and genetic education about consanguinity, our children may grow better and achieve their genetic potential for growth.
